
The ADJOURNED MEET~NG of the Members was held in the Scottish 
Exhibition Rooms, Bath Street, Glasgow, on Thursday, September 18th, 
1856 ; Joseph Whitworth, Esq., President, in the Chair. 

The following Paper, by Mr. John Reid, Jun., of Glasgow, was read :- 

DESCRIPTION O F  BOUCHERIE’S PROCESS FOR T H E  

PRESERVATION OF TIMBER. 

The process which it is the object of the present paper to describe 
forms an important improvement in the mode of preparing timber so as to 
preserve it from decay. It is the invention of the eminent French chemist, 
Dr. Boucherie, who has been engaged nearly twenty years in bringing it 
to perfection, and is one of the most effectual processes for rendering 
durable wood that is liable to decay. 

The tubular structure of trees has long been known; but the fact that 
there is no lateral or transverse communication between the tubes has been 
ascertained only recently. This fact has been experimentally demonstrated 
by injecting a colouring liquid at  one end of a log, a particular portion 
only of the end being exposed to the liquid; it was then found that in 
any transverse section of the log the wood was always stained in exactly 
the same part. In this manner the letters of a word have been driven 
from one end to the other of a piece of timber. This fact forms the basis 
of the present process, the principle of which consists in forcing into the 
timber a liquid of a preservative nature, causing it to infiltrate into the 
fibres of the tree as it would into a series of small parallel tubes. 
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In  the first attempts, the vital energy-of the trees was employed to 
draw in the liquid by means of the circulation of the sap, and the liquid 
was thus distributed into every part of the wood, and even into the finest 
tissues of the leaves. As the circulation of the sap however continues for 
several days, even after the tree has been felled and stripped of its foliage, 
another process was subsequently adopted, by which the liquid is forced 
through the timber by an end pressure in a simple and economical manner. 
The sap is thereby expelled and oozes out from the end of the timber, 
which is thus freed from the most active source of decomposition and at 
the same time injected with a liquid incapable of decomposition under all 
ordinary circumstances. 

The following is the method which up to the present time has been 
found to be most economical and practicable for canying out the process 
on a-hrge scale in the preparation of railway sleepers. 

After the tree has been felled, a saw cut, Figs. 1 and 2, Plate 76, is 
made across the centre through about nine tenths of the section of the tree. 
The tree is then slightly raised at the centre by a lever or wedge, so as to 
open the saw cut a little, as in Fig. 1 ; a piece of string or cord is placed 
all round the edge of the saw cut, and on lowering the tree again the cut 
closes upon the string, as in Fig. 2, which thus forms a water tight joint 
in a simple and effectual manner. An auger hole is then bored obliquely 
into the saw cut from the outside, into which is driven a hollow wooden 
plug, shown enlarged in Fig. 6. A flexible tube is fitted on the plug, the 
end of which is made slighkly conical so that the tube may be pushed 
tight upon it. The tube communicates with a raised cistern, placed at a 
height of from 30 to 40 feet above the timbers that are to be prepared, and 
containing the solution of sulphate of coppefi used for the purpose. When 
the preparations have been completed in this manner, the liquid flows 
through the tube into the saw cut in the tree, and forces itself along the 
log in both directions, driving the sap out at each end. As soon as the 
liquid has reached the ends of the log, the process is finished and the log 
is ready for use. 

If the timber is required of the entire original length, the cross saw cut 
at the centre cannot be made, and in this case the plan shown in Figs. 3 
and 4 is substituted. A cap consisting of a piece of board, + inch or 
1 inch thick, is fixed on hhe end of the log by screws through the board 
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into the tree or by dogs screwed at the end and fitted with a nut; the 
joint is made by a piece of string or cord as before, and the cap is screwed 
up tight on the cord. As the direction of the grain in the board forming 
the cap is transverse to that of the tree, the liquid cannot pass through 
the cap, and the injection proceeds from one end of the log to the other. 

In  order to ascertain when the process has been continued for a suffi- 
cient length of time, so that the sap has been all expelled and replaced by 
the solution of sulphate of copper, a piece of prussiate of potash is rubbed 
on the end of the timber while in the damp state, and if the solution has 
reached the end of the log a deep reddish brown stain is produced, showing 
that the timber is thoroughly impregnated with sulphate of copper. 

The sap expelled from the timber in the process of impregnation contains 
at most only 1-1000th part of organic matter in solution, and accordingly 
no inconvenience is experienced in employing it as a solvent for the sulphate 
of copper. It is indeed preferable to many kinds of spring water, particu- 
larly those containing lime, which decompose a considerable proportion 
of sulphate of copper. Troughs are therefore laid under the ends of the 
logs, as in Figs. 1 and 2, to catch the sap and the waste solution, which 
are conducted to a reservoir to be pumped up to the cistern and mixed with 
sulphate of copper to the proper strength. 

The solution that has been found most effectual for preserving the 
timber is composed of 1 part by weight of sulphate of copper and 100 
parts by weight of water. The strength of the mixture is ascertained by 
a hydrometer having a properly graduated scale. The specific gravity 
of water at 60' Fahr. being 1000, if 1 per cent. of sulphate of copper is 
added, the specific gravity of the mixture will be 1006 nearly. 

The sooner the trees are prepared after being felled the better, and it 
is therefore advisable to prepare them as near as possible to the place 
where they are felled. Trees felled at any time between November and 
May may be prepared in May; but those cut clown in May or at any 
time from May to the end of November should be prepared within three 
weeks from the time of being felled. 

In the course of the operations carried out in the practical application 

All kinds of wood do not absorb equally, and the absorption of the liquid 
of this process, the following facts have been ascertained :- 

is more rapid in the sappy parts than in those nearer the heart of the tree. 
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The quantity of the solution forced into the timber is equal in cubic 
measure to at least one half of the cubic dimensions of the timber. When 
a solution captaining about 2+ lbs. of sulphate of copper in every 22 gallons 
has been forced through a log, it appears, after allowing for the sulphate 
carried off by the sap, that every 35 cubic feet of wood have retained from 
11 lbs. to 13 lbs. of sulphate of copper. 

For a log about 9 feet long the process of impregnation occupies 
two days, when the timber is newly felled and the solution is supplied by 
a head of about 32 feet. If the wood has been felled three months, three 
days are required ; and if four months, four days are necessary to complete 
the impregnation. 

The greater the elevation of the cistern from which the liquid is 
supplied, the more rapid and complete is the process of saturation. The 
influence of pressure however is perceptible only in wood that readily 
admits of penetration, such as beech, hornbeam, birch, Scotch fir, &c. The 
attempts made to force the liquid by mean8 of pressure into wood which 
under ordinary conditions is impenetrable have proved altogether ineffectual. 
Of different kinds of trees, those which possess most moisture are most 
easily penetrated by the solution, and of the same kind, those which have 
grown in the dampest soils. Hence the least valuable and cheapest kinds 
of timber are precisely those which give the best results when impregnated 
with the sulphate of copper. 

The process may be carried on all the year round, excepting a t  
temperatures so low as to freeze either the solution to be injected or the 
sap which oozes out of the timber. 

The present process may be employed with advantage for preparing 
timber in all cases where it is liable to decay. Railway sleepers and 
telegraph posts, ship planking, tiabering for mines, wood fen&g, gates, 
farm buildings, and other structures of wood, will last many additional 
years if prepared in this manner. The process may be successfully applied 
to cheap wood of quick growth, such as Scotch fir, beech, elm, and other 
timber grown in this country ; it is not necessary that the wood should be 
dried or seasoned before being prepared, but on the contrary the operation 
is best effected immediately after the tree is cut down. 
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Mr. REID exhibited samples of the solution of sulphate of copper used 
in the process of preparing the timber, containing 1 per cent. of the salt ; 
also a specimen of the cross section of a sleeper, stained in the form of 
the letters of a name, the letters being equally visible in any cross section 
of the sleeper. H e  showed also a sample of the sap recently expelled from 
a piece of timber by the process ; and exhibited the action of the test for 
ascertaining the extent of saturation, the timber being stained deep brown on 
rubbing with prussiate of potash, when properly saturated with the solution 
of sulphate of copper. He said the process would also be shown in operation 
after the meeting on full-sized timber cut down a few days previously. 

Mr. SCOTT RUSSELL enquired what was the mechanical mode of 
applying the cap and tube for injecting at the end of the timber, and 
whether it could be readily applied to any timber. 

Mr. REID replied that the cap put on the end of the timber was made 
of any piece of hard wood, fitted water tight on to the timber with an 
india rubber packing ring ; the solution was then injected into the cavity 
of the cap by a flexible tube from the main pipe leading from an elevated 
cistern. The ordinary and cheaper plan however, and that, generally 
adopted for railway sleepers, was to inject in the middle of the length of 
the timber, where it was intended to be cut up afterwards ; a cross saw 
cut was made in the middle nearly through the timber, and a piece of cord 
placed in it round the edge to form a water tight joint ; the solution 
was then injected into the cut through an auger hole. 

The CHAIRMAN asked what length of time the process had been 
thoroughly tested, and what was the severest test the prepared timber had 
been subjected to ; also whether it had ever been tried by long exposure in 
cellars where the dry rot prevailed. H e  remembered the late Mr. Cubitt 
had a cellar where he tried samples of all kinds of timber, but he could 
never get any to stand the dry rot, all sorts of timber becoming decayed 
before any great length of time. 

Mr. REID replied that the longest trial that had been made was of 
some railway sleepers in France, a number of which had now been laid on 
the Northern Railway for a period of 8 years, and continued quite sound 
and satisfactory. H e  was not aware whether the etTect of the preparation 
had been tried in resisting dry rot in the manner alluded to. 

Mr. FOTIIERGILL asked whether any attempt had been made to saturate 
the timber by an exhausting vessel, to removc the sap and open the pores 
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of the timber, and by thenintroducing the solution by opening a tap whilst 
the exhaustion was continued. 

Mr. REID said that mode of injection had not been tried, the object 
having been to save machinery and obtain the result with the simplest 
description of apparatus, so that it could be readily and cheaply erected at  
any place where the timber was felled. 

Mr. SCOTT enquired whether large squared timber, such as seasoned 
Memel or American pine, could be saturated by the process, or whether it 
should be done in the log before being cut up. 

Mr. REID replied that large timber partially squared had been thus 
prepared in France for the navy ; but the process did not answer so well 
for squared Memel and other imported timber, since in order to do it 
advantageously it ought to be performed as soon as possible after the tree 
was felled. The best plan was to perform the process on the tree in the 
forest, for after it had been squared the fibres were so intersected by the 
cut faces that the solution was not carried completely through all parts 
of the timber. 

Mr. SCOTT asked whether creosote could be injected in the same way, 
and what was the relative expense of the two processes for preserving 
timber. 

Mr. REID said that creosote of the quality in general use would not 
flow in sufficiently by a head pressure like the solution of sulphate of 
copper, and machinery was required to do creosoting in the most efficient 
and economical manner; but as the cost of labour was less, the total 
expense of the two processes came to about the same. The ordinary 9 feet 
railway sleepers cost about 1s. each prepared with the sulphate of copper. 

The CHAIRMAN proposed a vote of thanks to Mr. Reid for his paper 
and the specimens exhibited, which was passed. 

The following Paper, by Mr. James Robertson, of Ardrossan, was then 
read :- 

 at The University of Melbourne Libraries on June 4, 2016pme.sagepub.comDownloaded from 

http://pme.sagepub.com/

